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(§4> Tilting steering column. 

© A tflting steering coiumri employing a bolt 
secured to provide a force required for a clamp 
member fixed to the vehicle to provide frictional 
clamping engagement with a bracket member 
to which the steering column is fixed. A tilt lever 
is mounted on the bolt to operate a cam 
mechanism having first and second cam mem- 
bers to retain and release the frictional clamp- 
ing engagement A resilient member is provided 
between the first and second cam members to 
provide a good feel during steering column 
tating operation. 
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TILTING STEERING COLUMN 


BACKGROUND OF THE INVENTION 

This invention relates to a tilting steering column 
for use with automotive vehicles. 

In order to adjust the steering column at an angle 
desirable for a driver to assure an optimum posture 
during vehicle driving, various tilting steering columns 
have been employed in automotive vehicles. For 
example, Japanese Utility Model Kokaf Nqs. 50- 
155726 and 51-85925 disclose a tilting steering col- 
umn of the type employing a bolt secured to provide 
a force required for a clamp member fixed to the ve- 
hicle to provide frictional clamping engagement with 
a bracket member to which the steering column is 
fixed. A tilt lever Is mounted on the bolt to operate a 
cam mechanism to retain and release the frictional 
clamping engagement A serious problem associated 
with such a conventional tilting steering column is that 
the tilt lever rattles to provide a bad feel during steer- 
ing column tilting operation. 

SUMMARY OF THE INVENTION 

Therefore, a main object of the invention is to pro- 
vide an improved tilting steering column which can 
provide a good feel during steering column tilting 
operation. 

, There is provided, in accordance with the inven- 
tion, a tilting steering column including a column 
jacket housing a steering shaft of an automotive ve- 
hicle. The tilting steering column comprises a bracket 
member to which the column jacket is fixed, a clamp 
member fixed to the vehicle for clamping the bracket 
member, a bolt extending through the bracket and 
clamp members, nut means for securing the bolt to 
produce a force required for the clamp member to pro- 
vide frictional clamping engagement with the bracket 
member so as to fix the column jacket to the vehicle, 
and cam means having first and second members 
mounted on the bolt The first member is held in con- 
tact with the clamp member. The second member is 
held in sliding engagement with the first member. The 
second member is .movable between first and second 
positions. The second member is at the first position 
to retain the frictional clamping engagement The sec- 
ond member is at the second position to decrease the 
force so as to release the frictional damping engage- 
ment At least one of the first and second members 
includes a resilient member held in resilient engage- 
ment with the other member. A lever Is provided for 
moving th second member between the first and sec- 
ond positions. 

In another aspect of the invention, the tilting steer- 
ing column comprises a bracket member to which the 
column jacket is fixed, a clamp member fc?ed to the 


vehicle for clamping the bracket member, a bolt 
extending through the bracket and damp members, 
nut means for securing the bolt to produce a force 

5 required for the clamp member to provide frictional 
clamping engagement with the bracket member so as 
to fix the column jacket to the vehicle, and a slider hav- 
ing an opening through which the bolt extends, the 
slider having a sliding surface for sliding contact with 

10 the damp member. The sliding surface 2s coated with 
a material having a low frictional factor. A lever is pro- 
vided at a one end thereof with a fixture portion moun- 
ted on the bolt for rotation about a rotation axis 
perpendicular to the axis of the bolt between first and 

15 second positions. The fixture portion being 
assodated with the slider for sliding the slider on the 
damp member. The fixture portion is at the first posi- 
tion to separate the slider a first distance from the rota-, 
tion axis to retain the frictional damping engagement 

20 The fixture portion Is at the seoond position to sepa- 
rate the slider a second distance smaller than thefirst 
distance so as to decrease the force and release the 
frictional damping engagement 

In still another aspect of the Invention, the tilting 

25 steering column comprises a bracket member to 
which the column jacket is fixed, a damp member 
fixed to the vehide for damping the bracket member, 
a bolt extending through the bracket and damp mem- 
bers, nut means for securing the bolt to produce a 

30 . force required for the damp member to provide fric- 
v tional damping engagement with the bracket member 
so as to fix the column jacket to the vehide, and a 
slider having an opening through which the bolt 
extends. The slider has a sliding surface for sliding 

35 movement with respect to the clamp member. The tilt- 
ing steering column also indudes a lever provided at 
a one end thereof with a fixture portion mounted on 
the bolt for rotation about a rotation axis perpendicular 
to the axis of the bolt between first and second posi- 

40 tions. The fixture portion is associated with the slider 
for sliding the slider on the damp member. The fixture 
portion is at the first position to separate the siider a 
first distance from the rotation axis to retain the fric- 
tional damping engagement. The fixture portion is at 

45 the second position to separate the slider a second 
distance smaller than the first distance so as to dec- 
rease the force and release the frictional damping 
engagement A washer member is mounted on the 
bolt between the damp member and the slider. The 

so washer member has a contact surface held in sliding 
contact with the sliding surface of th slider. 

BRIEF DESCRIPTION OF THE DRAWINGS 

55 This invention will be described in greater detail 

by reference to the following description taken in con- 
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nection with the accompanying drawings, In which : 
Fig. 1 is an exploded perspective view showing a 
significant portion of a conventional tilting steer- s 
ing column ; 

Fig. 2 is a fragmentary sectional view of the con- 
ventional tilting steering column ; 
Figs. 3 and 4 are perspective views showing dif- 
ferent posftions of trie cam assembly used in the 1 o 
conventional tilting steering column ; 
Fig. 5 is an exploded perspective view showing a 
significant portion of a toting steering column 
embodying the invention ; 

Fig. 6 is a perspective view showing the second is 
guide member used In the tilting steering column 
of Fig. 5 ; 

Fig. 7 is a perspective view showing the resilient 
member used in the tilting steering column of Fig. 

5; 2o 

Fig. 8 is a sectional view on the resilient member ; 
Fig. 9 is a fragmentary sectional view showing a 
second embodiment of the tilting steering column 
of the invention; 

Fig. 10 is a sectional view showing a significant 25 
portion of the tilting steering column of Fig. 9 ; 
Fig. 1 1 is an exploded perspective view showing 
a significant portion of the tflting steering column 
of Fig. 9; 

Fig. 12 is a sectional view used in explaining the so 
operation of the tilting steering column of Fig. 9 ; 
Fig. 1 3 is a fragmentary sectional view showing a 
third embodiment of the tflting steering column of 
the invention ; 

Fig. 14 Is a sectional view showing a significant 35 
portion of the tilting steering column of Fig. 13 ; 
Fig. 15 is an exploded perspective view showing 
a significant portion of the tilting steering column 
of Fig. 13; 

Fig. 16 is a sectional view used in explaining the .40 
operation of the tilting steering column of Fig. 1 3 ; 
Fig. 17 is a fragmentary sectional view showing a 
fourth embodiment of the tilting steering column 
of the invention ; 

Fig. 18 is a sectional view showing a significant 45 
portion of the tating steering column of Fig. 17 ; 
Fig. 19 is a sectional view showing a significant 
portion of a modified form of the tilting steering 
column of Fig. 17 ; 

Fig. 20 is an exploded perspective view showing so 
a significant portion of the tilting steering column 
of Figs. 17 and 19; and 

Figs. 21 and 22 are sectional views used in exp- 
laining the operation of the tilting steering column 
of Figs. 17 and 19. 55 

DETAILED DESCRIPTION OF THE INVENTION 

Prior to th description of the preferred embodi- 
ments of the present Invention, the pri r art tilting 


steering column of Figs. 1 to 4 is briefly described in 
order to provide a basis for a better understanding of 
the difficulties attendant thereon. 

The prior art tflting steering column includes an 
upper clamp member 1 fixed to the vehicle. The upper 
clamp member 1 has upright wall portions 2 extending 
in spaced-parailel relation to each other for receipt of 
a distance bracket member 4 to which a column jacket 
6 is fixed. Each of the upright wall portions 2 has an 
elongated rectangular opening 3. A bolt 7 is Inserted 
In the rectangular opening 3 and secured by a nut 
member 20 to provide frictional forces under which 
the distance bracket member 4 is fixed between the 
upright wall portions 2 of the upper clamp member 1. 
The bolt 7 has a head 8, an externally threaded large 
diameter portion 9 formed adjacent to the head 8, and 
a threaded end portion 10. The threaded large diame- 
ter portion 9 is threadably engaged with an internally 
threaded opening 12 formed in a first guide member 
11. The first guide member 11 has projections 13 for 
engagement with one of the rectangular through hoi 
3 to permit movement of the first guide member 11 
along the opening 3 and prevent rotation of the first 
guide member 1 1 . Thus, the first guide member 1 1 is r 
effective to prevent rotation of the bolt 7. An E ring 14 
is placed to provide a resilient force between the bolt 
head 8 and the first guide member 1 1 . A second guide 
member 15 is provided on the bolt 7. The second 
guide member 15 has a circular hole 19 having a size 
suitable for insertion of the bolt 7. The second guide 
member 15 has projections 16 on its one side for 
engagement with the other rectangular opening 3 to 
permit movement of the second guide member 15 
v along the opening 3 and prevent rotation of the sec- 
ond guide member 15 and a cam surface formed with 
projections 17 and recesses 18 on the other side 
. thereof for engagement with a cam surface formed 
with projections 21 and recesses 22 on one side of the 
nut member 20. The nuiirjernber 20 has an internally 
threaded opening 23 for engagement with the exter- 
nally threaded portion 10 of the bolt 7. The nut mem- 
ber 20 is secured to a tilt lever 25. 

The nut member 20 is normally in a first position, 
as shown in Fig. 3, where its projections 21 engages 
with the projections 17 of the second guide member 
1 5 to provide a space C. At the first position, the upper 
clamp member 1 clamps the. distance bracket mem- 
ber 4 between the upright wall portions 2. When the 
driver rotates the tat lever 25 in a direction retarding 
the nut member 20 to a second position, as best 
shown in Fig. 4, where the projections 21 come into 
engagement with the recesses 18 of the second guide 
member 15 to release the frictional clamping engage- 
ment of the upper clamp member 1 with the distance 
bracket member 4. At this second position, the driver 
can tOt the steering column at a desired angle. To set 
the steering column at the desired angle, the driver 
may rotate the tilt lever 25 to return the nut member 
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20 from the second position to the first positi n where 
the upper clamp member 1 clamps the distance 
bracket member 4 between the upright side portions 
2 under factional forces. 

With such a conventional tilting steering column, 
however, the danger exists that the tilt lever 25 inter- 
feres with the shell cover or instrument panel since the 
tilt lever movement is not limited. Furthermore, the tilt 
lever 25 rattles at the second position. This rattling 
provides a bad feel to the driver during the steering 
column tilting operation. 

Referring to Figs. 5 to 8, there is shown a first 
embodiment of a tilting steering column made In 
accordance with the invention. The tilting steering col- 
umn includes an upper clamp member 1 01 fixed to the 
vehicle. The upper clamp member 101 has a pair of 
upright wall portions 102 extending in spaced-parallel 
relation to each other for receipt of a distance bracket 
member 104 to which a column jacket 106 is fixed. 
Each of the Each of the upright wall portions 102 has 
an elongated rectangular opening 103. A bolt 107 is 
Inserted in the rectangular openings 1 03 formed in the 
upper clamp member 101 and square openings 105 
formed in the distance bracket member 104 and ft is 
secured by a nut member 120 to produce a force 
required for the upper clamp member 101 to provide 
frictional clamping engagement with the distance 
bracket member 104. 

The bolt 107 has a head 108, an externally 
threaded large diameter portion 109 formed adjacent 
to the head 108, and a threaded end portion 110. The 
threaded large diameter portion 109 is threadably 
engaged with an internally threaded center opening 
112 formed in a first guide member 111. The first 
guide member 111 has projections 113 for engage- 
ment with one of the rectangular through hole 103 to 
permit movement of the first guide member 111 along 
the rectangular opening 103 and prevent rotation of 
the first guide member 11 1,' Thus, the first guide mem- 
ber 1 1 1 is effective to prevent rotation of the bolt 1 07. 
An E ring 1 14 is placed to provide a resilient force be- 
tween the bolt head 108 and the first guide member 
111. A second guide member 115 is provided on the 
bolt 1 07. The second guide member 1 15 has a circular 
center opening 116 having a size suitable for insertion 
of the bolt 107. The second guide member 115 has 
projections 1 17 extending from its one fiat surface for 
engagement with the other rectangular opening 103 
to permit movement of the second guide member 115 
along the rectangular opening 103 and prevent rota- 
tion of the second guide member 115 and recesses 
118 formed in the oth r flat surface thereof. The sec- 
ond guide member 115 also has a stopper 119 
extending from one side of the other fiat surface of the 
second guide member 1 15. 

A spacer 130 is provided on the bolt 107 between 
the second guide member 115 and the nut m mber 
125. The spacer 1 30 is made of spring steel orth like 


and its has a flat portion 131 for abutment on the other 
fiat surface of the second guide member 115 and a 

5 pair of flanges 132 turned at right angles on the oppo- 
site sides of the flat portion 1 31 . The flat portion 1 31 
is formed with an opening 134 conforming generally 
to a projection pattern formed on one side surface 121 
of the nut member 120. In the Illustrated case, the pro- 

10 jecrJon pattern Includes four radially extending sector 
projections 122. The opening 134 has a circular 
center opening and sector openings 135 extending 
radially and outwardly from the circular center open- 
ing to form projections or tongues 1 36 between adja- 

16 cent sector openings 1 35. The tongues 1 36 are struck 
inwardly from the plane of the flat portion 131, as best 
shown in Fig. 8. The spacer 1 30 also has two pairs of 
projections 1 38 struck outwardly from the plane of the 
flat portion 131 for resilient gripping engagement with 

20 the recesses 1 18 of the second guide member 1 15 to 
fix the spacer 130 to the second guide member 115. 

The nut member 120 has an internally threaded 
center opening 123 for engagement with the exter- 
nally threaded portion 110 of the bolt 107. The nut 

25 member 120 is secured to a tit lever 125. The tfltlever 
1 25 is formed at its tip end with a recess 126 defined 
by an arcuate bottom surface 127 and projections 128 
formed on the opposite sides of the arcuate bottom 
surface 127. The recess 126 receives the stopper 119 

30 of the second guide member 11 5. The arcuate bottom 
surface 128 slides the stopper 119 with rotation of the 
tilt lever 125 about the bolt 107. The projections 128 
constitute the limits of rotation of the tilt lever 125. 
The nut member 120 is normally in a first position 

35 Nwhere its projections 122 are in resilient engagement 
with the respective struck tongues 136 to retain a 
forcerequlredfortheupperclampmember101 topro- 
vide frictional damping engagement with the distance 
bracket member 1 04 so as to fix the distance bracket 

40 member 1 04 to the upper damp member 1 01 . In the 
first position, the stopper 119 of the second guide 
member 115 abuts on one of the projections 128 to 
limit further rotation of the tilt lever 125. When the 
driver rotates the tilt lever 125 in a direction retarding 

45 the nut member 120, the projections 122 come into 
engagement with the opening 134 to decrease the 
distance of the nut member 120 with respect to the 
upper damp member 101. This decreases the force 
applied between the upright wall portions 1 02 of the 

so upper damp member 101 to an extent releasing th 
frictional damping engagement of the upper damp 
member 101 with the distance bracket member 104 
and permits the driver to tilt the steering column at a 
desired angle, in the second position, the stopper 119 

55 abuts n the other projection 128 to limit further rota- 
tion of the tilt lever 1 25. To set the steering column at 
the desired angle, the driver may rotate th tilt lever 
125 in the reverse direction to return the nut member 
20 from the second position to the first position where 
the force increases to an extent sufficient for the 
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upper clamp member 101 to provide factional damp- 
ing engag ment with the distance bracket member 
104 between the upright wall portions 102. 

According to this embodiment, a spacer 130 
made of a resilient plate is employed. Consequently, 
the cam portion for engagement with the cam surface 
formed in the nut member 120 can easily be produced 1 
with higher accuracy than that of the second guide 
member 15 used in the conventional tilting steering 
column. In addition, the resilient spacer 130 provides 
a resilientforce to the upper damp member 101. This 
is effective to minimize the tendency of the tflt lever 
125 to rattle and provide a good feel during steering 
column tilting operation. 

Referring to Figs. 9 to 1 1 , there is shown a second 
embodiment of the tflting steering column of the inven- 
tion, in this embodiment, the toting steering column 
includes an upper jacket 201 which houses an upper 
shaft 202 supported coaxlaily and rotatably within the 
upper jacket 201 , The upper shaft 202 has a steering 
wheel (not shown) fixed thereto at its upper end. The 
lower end of the upper shaft 202 fits into a lower shaft 
203 for telescopic movement with respect to the lower 
shaft 203. The lower shaft 203 is housed and suppor- 
ted coaxiaily and rotatably within a lower jacket 204 
which fits into the upper jacket 202 for telescopic 
movement with respect to the upper jacket 201. The 
lower shaft 203 is coupled at its upper end to the upper 
shaft; 202 and at its lower end to a universal joint 205 
so that rotation of the steering wheel is transmitted 
through the upper and lower shafts 202 and 203 to the 
universal joint 205. 

The upper jacket 201 is fixed to a distance bracket 
member 210 which in turn is fixed to the vehide 
through an upper damp member 220. A holder 206 is 
fixed to the upper surface of the upper jacket 201 
somewhere behind the distance bracket member 210. 
The lower jacket 204 is fixed to the vehide through a 
lower damp member 207. The lower damp member 
207 extends through the lower jacket 204 and it is wel- 
ded thereto. The numeral 230 designates a tilt lever 
which has a fixture portion 232 formed at its one end 
and an operation knob 231 secured to the other end 
thereof. The fixture portion 232 is covered by a resi- 
lient cap 240 and pivoted on a bolt 250 extending 
through the distance bracket member 210 and the 
upper damp member 220. The bolt 250 is secured by 
nuts 260 to produce a force required for the upper 
clamp member 220 to provide frictional damping 
engagement with the distance bracket member 210. 
The bolt 250 and nuts 260 are equipped with washers 
270 and 273, respectively. 

As best shown in Fig. 1 1, the bolt 250 has a head 
porti n 251, a root portion 253 having a square-sha- 
ped cross-sectional area, and a portion having a cir- 
cular cross-sectional area and terminating in a 
threaded end portion 254. The head portion 251 has 
two arcuate projections 252 formed diagonally of 


thereof. The threaded end portion 254 is inserted in a 
through-hole 274 formed In the washer 273 and It 
5 engages with the nuts 260. 

The distance bracket member 21 0 has a pair of 
upright wail portions 21 1 each having a square open- 
ing 212 having a size suitable for insertion of the 
square root portion 252 of the bolt 250. Preferably, the 
10 square openings 212 have a size equal or somewhat 
greater than that of the square root portion 253 to pre- 
vent the bolt 250 from rotating therein. The upright 
wail portions 21 1 extend in spaced-paraJlel relation to 
each other for receiving the upper jacket 201 between 
15 them. The upper jacket 201 is welded to the upright 
wail portions 21 1. The distance bracket member 210 
is of the type having a safety structure for absorbing 
Impact energy when the driver comes Into coilisi n 
against the steering wheel In a traffic accident For 
20 this purpose, each of the upright wall portions211 has 
a curied portion 213 through which a roller 214 
extends and a slit 215. When the distance bracket 
member 210 is subject to impact energy, the upright 
wall portions 211 tear from the respective slits 215 
25 and the curled portions 213 rdl up with movement of 
the upper jacket 201 so as to absorb the impact 
energy. A cover 216, which may be made of a synth- 
etic resin, is provided for covering the upper surface 
of the upper jacket 201 . The cover 216 is formed in its 
30 front end portion with holes through which the respec- 
tive rollers 214 extend and it extends to the holder 
206. 

The upper damp member 220 has a pair of 
upright wail portions 221 each a having a rectangular 

35 opening 222 and a projection 223 struck outwardly for 
; v resilient gripping engagement with the distance 
bracket member 210. The upright wail portions 221 
extend in spaced-paraJlel relation to each other for 
receiving the distance bracket member 210 between 

40 them. Each of the u pright wall portions 221 terminates 
in awing portion 224 turned atrightangles for contact 
with the vehide. The upper damp member 220 is 
fixed to the vehicle by means of bolts (not shown) 
inserted in bolt holes 225 formed in the respective 

45 wing portions 224. The rectangular openings 222 
have a width suitable for insertion of the square root 
portion 253 of the bolt 250 and a length greater than 
the width for movement of the square root portion 253 
in the direction of the length of the rectangular op n- 

so ing 222 during steering column tilting operation. The 
distance bracket member 210 is placed between the 
upright wail portions 221 of the upper damp member 
220. When the distance bracket member 210 is 
placed in position between the upright wall portions 

55 221 of the upper damp member 220, the square 
penings 212 are in atignm nt with the rectangular 
openings 222. 

The fixture portion 232 of the tilt lever 230 has an 
pening 233 in which the square root portion 252 of 
the bolt 250 is inserted. Cutouts 234 are formed in the 
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nd surface of th wall defining the opening 233. The 
cutouts 234 conform generally Id the arcuate projec- 
tions 252 formed on the head portion 231 of the bolt 
250 for engag ement with the projections 252, respect- 
ively, so that the fixture portion 232 can rotate about 
an rotation axis extending in a direction normal to the 
axis of the bolt 250 ; that is, from the top of one of the 
arcuate projection 252 to the top of the other arcuate 
projection 252. The fixture portion 232 has three con- 
tinuous fiat surface portions referred to a contact sur- 
face portion 235, a slide surface portion 236 and an 
end surface portion 237. Normally, the contact sur- 
face portion 235 is held in parallel with the washer 270 
to hold the tilt lever 230 in parallel with the upright wall 
portion 221 of the upper clamp member 220. The end 
surface portion 237 is substantially normal to the con- 
tact surface portion 235. The slide surface portion 236 
extends between the contact and end surface por- 
tions 235 and 237 and it is inclined at an angle with 
respect to the contact surface portion 235. The resi- 
lient cap 240, which may be produced by pressing a 
plate made of spring steel or the like, is set on the fixt- 
ure portion 232 to cover fts peripheral surface includ- 
ing the contact surface portion 235, the slide surface 
portion 236 and the end surface portion 237. The resi- 
lient cap 240 has openings 241 and 242 positioned in 
alignment with the opening 233 of the fixture portion 
232 of the tilt lever 230 when ft is placed in position. 
The washer 270 has a square opening 271 having a 
size suitable for insertion of the square root portion 
253 of the bolt 250. 

The steering column tiling operation will be des- 
cribed with reference to Fig. 12. The tilt lever 230 Is 
normally in afirst position where the washer 270 faces 
to the contact surface 235 through the resilient cap 
240, as indicated by the phantom lines of Fig. 12. In 
the first position, the washer 270 is spaced a distance 
D away from the projections 252 to retain a force 
required for the upper clamp member 220 to provide 
frictional clamping engagement with the distance 
bracket 210 so as to fix the distance bracket 210 to the 
upper damp member 220. When the driver operates 
the operation knob 231 to move the tilt lever 230 away 
from the upper damp member 220 from the first posi- 
tion, the fixture portion 232 rotates about the arcuate 
projections 252 held in engagement with the respec- 
tive recesses 234 formed in the fixture portion 232. 
Upon arrival of the tilt lever 230 at a second position 
indicated by the solid lines of Fig. 12, the washer 270 
feces to the slide surface 236 through the resilient cap 
240. In the second position, the washer 270 Is spaced 
a distance D1 away from the project! ns 252. The dis- 
tance D1 is smaller than the distance D. This dec- 
reases the force applied between the upright wall 
portions 221 of the upper damp member 220 to an 

xtent releasing the frictional damping engagement 
of the upper damp member 220 with the distance 
bracket member 210 and permits the driver to tilt the 


steering column at a desired angle. To set the steering 
column at the desired angle, the driver may operate 

5 the operation knob 231 to rotate the tilt lever 230 from 
the second position to the first position where the 
force Increases to an extent sufficient for the upper 
clamp member 220 to provide frictional clamping 
engagement with the distance bracket member 210 

10 between the upright wail portions 221 . 

In this embodiment, the fixture portion 232 and 
the washer 270 constitute a cam assembly for retain- 
ing and releasing the frictional damping engagement 
of the upper damp member 220 with the distance 

15 bracket member 21 0. The resilient cap 240 provides 
resilient engagement between the washer 270 and 
the fixture portion 232 and resilient engagement be- 
tween the bolt head 251 and the fixture portion 232. 
This is effective to minimize the tendency of the tilt 

20 lever 230 to rattle and provide a good feed during 
steering column tilting operation. Furthermore, the 
use of the resilient cap permits the tOt lever 230 to 
move smoothly between the first and second posi- 
tions even though the contact and sliding surface por- 

25 tions 235 and 236 are not finished to have a sufficient 
degree of flatness. 

Referring to Figs. 13 to 15, there is shown a third 
embodiment of the tilting steering column of the inven- 
tion. In this embodiment, the tilting steering column 

30 Includes an upper jacket 301 which houses an upper 
shaft 302 supported coaxiafly and rotatably within the 
upper jacket 301. The upper shaft 302 has a steering 
< wheel (not shown) fixed thereto at its upper end. Th 
. lower end of the upper shaft 302 fits into a lower shaft 

95 >303 for telescopic movement with respect to the lower 
Shaft 303. The lower shaft 303 is housed and suppor- 
ted coaxlally and rotatably within a lower jacket 304 
which fits into the upper jacket 302 for telescopic 
movement with respect to the upper jacket 301 . The 

40 lower shaft 303 Is coupled at fts upper end to the 
upper shaft 302 and at its lower end to a universal joint 

305 so that rotation of the steering wheel is transmit- 
. ted through the upper and lower shafts 302 and 303 

to the universal joint 305. 
45 The upper jacket 301 is fixed to a distance 

bracket member 31 0 which in turn is fixed to the ve- 
hicle through an upper damp member 320. A holder 

306 is fixed to the upper surface of the upper jacket 
301 somewhere behind the distance bracket member 

so 310. The lower jacket 304 is fixed to the vehicle 
through a lower damp member 307. The lower damp 
member 307 extends through the lower jacket 304 
and it is welded thereto. The numeral 330 designates 
a tilt lever which has a fixture portion 332 formed at 

55 fts one end and an operation knob 331 secured to the 
other end thereof, the fixture portion 332 is pivoted on 
a bolt 350 extending through the distance bracket 
member 310 and th upper damp member 320. Th 
bolt 350 is s cured by nuts 360 to produce a force 
required for the upper damp member 320 to provid 


6 


11 


EP 0 443 881 A2 


12 


frictional clamping engagement with the distance 
bracket member 31 0. The nuts 360 are equipped with 
a washer 373. The numeral 380 designates a sliding 
plats provided on the bolt 350 between one of the 
upright wall portions 321 of the upper clamp member 
320 and the fixture portion 332 of the tut lever 330. 

As best shown in Fig. 1 5 f the bolt 350 has a head 
portion 351, a root portion 353 having a square-sha- 
ped cross-sectional area, and a portion having a cir- 
cular cross-sectional area and terminating in a 
threaded end portion 354. The head portion 351 has 
two arcuate projections 352 formed diagonally of 
thereof. The threaded end portion 354 is inserted in a 
through-hole 374 formed in the washer 373 and it 
engages with the nuts 360. 

The distance bracket member 310 has a pair of 
upright wail portions 31 1 each having a square open- 
ing 312 having a size suitable for insertion of the 
square rootportion 352 of the bolt 350. Preferably, the 
square openings 312 have a size equal or somewhat 
greater than that of the square root portion 353 to pre- 
vent the bolt 350 from rotating therein. The upright 
wall portions 31 1 extend in spaced-paraliel relation to 
each other for receiving the upper Jacket 301 between 
them. The upper Jacket 301 is welded to the upright 
wall portions 311. The distance bracket member 310 
is of the type having a safety structure for absorbing 
impact energy when the driver comes into collision 
against the steering wheel in a traffic accident For this 
purpose, each of the upright wall portions 311 has a 
curled portion 313 through which a roller 314 extends 
and a slit 315. When the distance bracket member 
310 is subject to impact energy, the upright wall por- 
tions 311 tear from the respective slits 315 and the 
curled portions 31 3 roll up with movement of the upper 
jacket 301 so as to absorb the impact energy. A cover 
316, which may be made of a synthetic resin, Is pror 
vided for covering the upper surface of the upper 
jacket 301. The cover 316 is formed in its front end 
portion with holes through which the respective rollers 
314 extend and it extends to the holder 306. 

The upper clamp member 320 has a pair of 
upright wall portions 321 each having a rectangular 
opening 322 and a projection 323 struck outwardly for 
resilient gripping engagement with the distance 
bracket member 310. The upright wall portions 321 
extend in spaced-paraliel relation to each other for 
receiving the distance bracket member 310 between 
them. Each of the upright wall portions 321 terminates 
in a wing portion 324 turned at right angles for contact 
with the vehicle. The upper clamp member 320 is fixed 
to the vehicle by means of bolts (not shown) inserted 
in bolt holes 325 formed in the respective wing por- 
tions 324. The rectangular openings 322 have a width 
suHabl for insertion of the square root portion 353 of 
the bolt 350 and a length greater than the width for 
movement of the square root portion 353 In the direc- 
tion of the length of th rectangular opening 322 dur- 


ing steering column tilting operation. The distance 
bracket member 310 is placed between th upright 
b wall porti ns 321 of the upper clamp merhber 320. 
When the distance bracket member 310 is placed in 
position, the square openings 312 are in alignment 
with the rectangular openings 322. 

the fixture portion 332 of the tilt lever 330 has an 
opening 333 in which the square root portion 352 of 
the bolt 350 is inserted. Cutouts 334 are formed is the 
end surface of the wall defining the opening 333. The 
cutouts 334 conform generally to the arcuate projec- 
tions 352 formed on the head portion 351 of the bolt 
350 for engagement with the projections 352, respect- 
ively, so that the fixture portion 332 can rotate about 
ah rotation axis extending in a direction normal to the 
axis of the bolt 350 ; that is, from the top of one of the 
arcuate projections 352 to the top of the other arcuate 
projection 352. The fixture portion 332 has a pair of 
arcuate projections 335 each having an arcuate slid- 
ing surface 336. The arcuate projections 335 extend 
In spaced-paraliel relation to each other and ext nd in 
a direction parallel to the axis of the bolt 350. 

The sliding plate 380 has a sliding surface for slid- 
ing contact with the adjacent upright wall portion 321 
of the upper clamp member 320, and an opening 381 
having a size suitable for loose insertion of tile square 
root portion 353 of the bolt 350 so that it can slide on 
the adjacent upright wall portion 321 of the upper 
clamp member 320 with respect to the bolt 350. The 
sliding plate 380 has recesses 382 generally conform- 
ing to the arcuate projections 335 formed on the fixt- 
ure portion 332 of the tilt lever 330 for sliding 
engagement with the projections 335, respectively. 
The sliding surface of the sliding plate 380 is coated 
with a material such as low frictional resin or the like 
having a low friction factor. 

The steering column tiling operation will be des- 
cribed with reference to Fig. 16. The tilt lever 330 is 
normally in a first position where the projections 335 
are in parallel with the axis of the bolt350, as indicated 
by the phantom lines of Fig. 16. In t the first position, 
the projections 335 separate the sliding plate 380 a 
first distance away from the rotation axis of the fixture 
portion 332 to retain a force required for the upper 
clamp member 320 to provide frictional clamping 
engagement with thQ distance bracket 31 0 so as to fix 
the distance bracket 310 to the upper clamp member 
320. When the driver operates the operation knob 331 
to move the tilt lever 330 away from the upper damp 
member 320 from the first position, the fixture portion 
332 rotates about the rotation axis (the arcuate pro- 
jections 352) held in engagement with the respective 
recesses 334 formed in the fixture portion 332. As a 
result, the projections 335 are inclined with respect to 
the axis of the bolt 350 to slide the sliding member 380 
on the adjacent upright wail portion 321 of the upper 
damp member 320. Upon arrival of the tilt I ver 330 
at a second position indicated by the solid lines of Fig. 
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16, the sliding member 380 is spaced a second dist- 
ance smaller than the first distance away from the 
rotation axis of the fixture portion 332 of the tilt lever 
330. This decreases the force applied between the 
upright wall portions 321 of the upper clamp member 
320 to ah extent releasing the frictiona! damping 
engagement of the upper clamp member 320 with the 
distance bracket member 310 and permits the driver 
to tilt the steering column at a desired angle. To set 
the steering column at the desired angle, the driver 
may operate the operation knob 331 to rotate the tilt 
lever 330 from the second position to the first position 
where the force increases to an extent sufficient for 
the upper damp member 320 to provide frictiona! 
damping engagement with the distance bracket 
member 310 between the upright wall portions 321. 

In this embodiment, a material having a low fric- 
tion factor is coated on the sliding surface of the slid- 
ing member 380 to providei smooth sliding movement 
of the sliding member 380 on the adjacent upright wall 
portion 321 of the upper damp member 320 and mini- 
mize sliding member wear. This is effective to provide 
a good feed during steering column tilting operation. 

Referring to Figs. 17 to 20, there is shown a fourth 
embodiment of the tilting steering column of the inven- 
tion. In this embodiment, the tilting steering column 
includes an upper jacket 401 which houses an upper 
shaft 402 supported coaxially and rotatably within the 
upper jacket 401 . The upper shaft 402 has a steering 
wheel (not shown) fixed thereto at its upper end. The 
lower end of the upper shaft 402 fits into a lower shaft 
403 for telescopic movement with respect to the lower 
shaft 403. The lower shaft 403 is housed and suppor- 
ted coaxially and rotatably within a lower jacket 404 
which fits into the upper jacket 402 for telescopic 
movement with respect to the upper jacket 401. The 
lower shaft 403 is coupled at its upper end to the upper 
shaft 402 and at its lower end to a universal joint 405 
so that rotation of the steering wheel is transmitted 
through the upperand lower shafts 402 and403 to the 
universal joint 405. 

The upper jacket 401 is fixed to a distance bracket 
member 410 which in turn is fixed to the vehide 
through an upper damp member 420. A holder 406 is 
fixed to the upper surface of the upper jacket 401 
somewhere behind the distance bracket member 41 0. 
The lower jacket 404 is fixed to the vehide through a 
lower damp member 407. The lower damp member 
407 extends through the lower jacket 404 and it is wel- 
ded thereto. The numeral 430 designates a tilt lever 
which has a fixture portion 432 formed at its one end 
and an operation knob 331 secured to the other end 
thereof . The fixture portion 432 is pivoted on a bolt 450 
extending through the distance bracket member 410 
and the upper damp member 420. The bdt 350 is sec- 
ured by nuts 460 to produce a force required for the 
upper damp member 420 to provide frictional damp- 
ing engagement with th distance bracket m mber 


410. The nuts 460 are equipped with a washer 473. 
The numeral 480 designates a sliding plate provided 

5 on the bolt* 450 between one of the upright wall por- 
tions 421 of the upper damp member 420 and the fixt- 
ure portion 432 of the tilt lever 430. 

As best shown in Fig. 20, the bolt 450 has a head 
portion 451, a root portion 453 having a square-sha- 

10 ped cross-sectional area, and a portion having a cir- 
cular cross-sectional area and terminating in a 
threaded end portion 454. The head portion 451 has 
two arcuate projections 452 formed diagonally of 
thereof. The threaded end portion 454 is Inserted in a 

15 through-hole 474 formed In the washer 473 and it 
engages with the nuts 460. 

The distance bracket member 410 has a pair of 
upright wall portions 41 1 each having a square open- 
ing 412 having a size suitable for insertion of the 

20 square root portion 452 of the bol t 450. Preferably, the 
square openings 412 have a size equal or somewhat 
greater than that of the square root portion 453 to pre- 
vent the bolt 450 from rotating therein. The upright 
wall portions 41 1 extend in spaced-parailel relation to 

25" each other for receiving the upper jacket 401 between 
them. The upper jacket 401 is welded to the upright 
wall portions 41 1 . The distance bracket member 41 0 
is of the type having a safety structure for absorbing 
impact energy when the driver comes into collision 

so against the steering wheel In a traffic accident For 
this purpose, each of the upright wail portions 411 has 
a curled portion 413 through which a roller 414 
extends and a slit 415. When the distance bracket 
member 410 is subject to impact energy, the upright 

3S - wall portions 411 tear from the respective slits 415 
and the curled portions 413 roil up with movement of 
the upper jacket 401 so as to absorb the impact 
energy. A cover 416, which may be made of a synth- 
etic resin, is provided for covering the upper surface 

40 of the upper jacket 401 . The cover 41 6 is formed in its 
front end portion with holes through which the respec- 
tive rollers 414 extend and it extends to the holder 
406. 

The upper damp member 420 has a pair of 
45 upright wall portions 421 each having a rectangular 
opening 422 and a projection 423 shuck outwardly for 
resilient gripping engagement with the distance 
bracket member 410. The upright wall portions 421 
extend in spaced-parailel relation to each other for 
so receiving the distance bracket member 410 between 
them. Each of the upright wall portions 421 terminates 
in a wing portion 424 turned at right angles for contact 
with the vehide. The upper damp member 420 is 
fixed to the vehide by means of bolts (not shown) 
55 Inserted in bolt holes 425 formed in the respective 
wing portions 424. The rectangular openings 422 
have a width suitable for insertion of the square root 
portion 453 of the bolt 450 and a length greater than 
the width for movement of th square root portion 453 
in the direction of the length of the rectangular open- 
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ing 422 during steering column tilting peration. The 
distance bracket member 410 is placed b tween the 
i/pright wail portions 421 of the upper clamp member 
420. When the distance bracket member 410 is 
placed in position, the square openings 412 are in 
alignment with the rectangular openings 422. 

The fixture portion 432 of the tilt lever 430 has an 
opening 433 In which the square root portion 452 of 
the bolt 450 Is inserted. Cutouts 434 are formed In the 
and surface of the wall defining the opening 433. The 
cutouts 334 conform generally to the arcuate projec- 
tions 452 formed on the head portion 451 of the bolt 
450 for engagement with the projections 452, respect- 
ively, so that the fixture portion 432 can rotate about 
an rotation axis extending in a direction normal to the 
axis of the bolt 450 ; that is, from the top of one of the 
arcuate projections 452 to the top of the other arcuate 
projection 452. The fixture portion 432 has a pair of 
arcuate projections 435 each having an arcuate slid- 
ing surface 436. The arcuate projections 435 extend 
in spaced-parailel relation to each other and extend in 
a direction parallel to the axis of the bolt 450. 

The sliding plate 480 has a sliding surface for slid- 
ing contact with the adjacent upright wail portion 421 
of the upper clamp member 420, and an opening 481 
having a Size suitable for loose insertion of the square 
root portion 453 of the bolt 450 so that it can slide on 
the adjacent upright wall portion 421 of the upper 
clamp member 420 with respect to the bolt 450. The 
sliding plate 480 has recesses 482 generally conform- 
ing to the arcuate projections 435 formed on the fixt- 
ure portion 432 of the tilt lever 430 for sliding 
engagement with the projections 435, respectively. 

As best shown in Figs. 18 and 20, a washer mem- 
ber 491 is mounted on the bolt 450 between the adja- 
cent one of the upright wall portions 421 of the upper 
clamp member 420 and the sliding surface of the slid- 
ing member 480. The use of the washer member 491 
is effective to facilitate the sliding movement of the 
sliding member 480 with respect to the adjacent 
upright wall portion 421. The washer member 490 has 
a square opening 49 1 having a size suitable for inser- 
tion of the square root portion 453 of the bolt 450 and 
a contact surface held in sliding contact with the slid- 
ing surface of the sliding member 480. Preferably, at 
least one of the sliding surface of the sliding member 
480 and the contact surface of the washer member 
490 is coated with a material such as low frictionai 
resin or the like having a low friction factor. 

As best shown in Figs. 1 9 and 20, a needle bear- 
ing member 492 may be mounted on the bolt 450 be- 
tween the contact surface of the washer member 490 
and the sliding surface of the sliding meihber480. The 
use of the needle bearing member 492 is effective to 
further facilitate the sliding movement of the sliding 
member 480 with respect to the adjacent upright wall 
portion 421. The n edl bearing member 492 has a 
square opening 493 having a size suitable for inser- 


tion of the squar root portion 453 of th bolt 450 and 
a plurality of needle bearings 494 arrang d, as shown 
5. in Fig. 20, to rotate in a direct! n f sliding movement 
of the sliding member 480. 

The steering column tiling operation will be des- 
cribed with reference to Figs. 21 and 22. The tilt lever 

430 is normally in a first position where the projections 
10 435 are in parallel with the axis of the bolt 450, as indi- 

" cated by the phantom lines of Figs. 21 and 22. In the 
first position, the projections 435 separate the sliding 
plate 480 a first distance away from the rotation axis 
of the fixture portion 432 to retain a force required for 

15 the upper clamp member 420 to provide frictional 
clamping engagement with the distance bracket 410 
so as to fix the distance bracket 410 to the upper 
clamp member 420. When the driver operates the 
operation knob 431 to move the tilt lever 440 away 

20 from the upper clamp member 420 from the first posi- 
tion, the fixture portion 432 rotates about the rotation 
axis (the arcuate projections 452) held in engagement 
with the respective recesses 434 formed in the fixture 
portion 432. As a result, the projections 435 are 

25 inclined with respect to the axis of the bolt 450 to slid 
the sliding member 480 on the adjacent upright wall 
portion 421 of the upper clamp member 420. The slid- 
ing movement of the sliding member. 480 Is mad 
smoothly by means of the washer member 490 and/or 

so the needle bearing member 494. Upon arrival of the 
tiltlever 430 at a second position indicated by th solid 
lines of Figs. 21 and 22, the sliding member 480 is 
spaced a second distance smaller than the first dist- 
ance away from the rotation axis of the fixture portion 

36 432 of the tilt lever 430. This decreases the force 
v applied between the upright wall portions 421 of the 
upper clamp member 420 to an extent releasing the 
frictional clamping engagement of the upper clamp 
member 420 with the distance bracket member 410 

40 and permits the driver to tilt the steering column^ at a 
desired angle. To set the steering column at the des- 
ired angle, the driver may operate the operation knob 

431 to rotate the tilt lever 430 from the second position 
to the first position where the force increases to an 

45 extent sufficient for the upper clamp member 420 to 
provide frictional clamping engagement with the dist- 
ance bracket member 410 between the upright wall 
portions 421. 

In this embodiment, the washer member 490 

so and/or the needle bearing member 492 are provided 
to provide smooth sliding movement of the sliding 
member 480 with respective to the upright Wall portion 
421 and minimize sliding member wear. This is effec- 
tive to provide a good feed during steering column tnt- 

55 ing operation. A material having a low friction factor 
may be coated on the sliding surface of the sliding 
member 480 or the contact surface of the washer 
member 490 to provide further smooth sliding move- 
ment of the sliding member 480. 
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Claims 

1. A tilting steering columm including a column 5 
jacket housing a steering shaft of an automotive 
vehicle, comprising : 

a bracket member to which the column 
jacket is fixed ; 

a clamp member fixed to the vehicle for 10 
damping the bracket member ; 

a bolt extending through the bracket and 
damp members; 

hut means for secy ring the bolt to produce 
a force required for the damp member to provide 15 
frictionai damping engagement with the bracket 
member so as to fix the column jacket to the ve- 
hide; 

cam means having first and second mem- 
bers mounted on the bolt, the first member being 20 
held in contact with the damp member, the sec- 
ond member being held in sliding engagement 
with the first member, the second member being 
movable between first and second positions, the 
second member being at the first position to retain 25 
the frictionai damping engagement, the second 
member being at the second position to decrease 
the force so as to release the frictionai damping 
engagement, at least one of the first and second 
members including a resilient member held in 30 
resilient engagement with the other member ; and 

a lever for moving the second member be- 
tween the first and second positions. 

2. The tOting steering column as daimed in daiml, 35 
wherein the first member is associated with the 
damp member to prevent rotation of the first 
member, the second member being movable 
along the bolt, the second member being at a first 
distance with respect to the damp member at the 40 


first position, the second member is at a second 
distance with respect to the damp member at the 
second position, the second distance being smal- 
ler than the ftrst distance. 


6. The tilting sttering column as daimed in any pre- 
ceding daim further comprising limiting means for 
limiting movement of the lever beyond a position 
where the second member is at the first position 
and beyond a position wherein the second mem- 
ber Is at the second position. 

7. The tilting steering column as daimed in daim 6, 
wherein the limiting means indudes a recess for- 
med in the lever, and a stopper member provided 
on the first member for sliding movement within 
the recess. 

8. The tilting steering column as claimed in any pre- 
ceding daim wherein the second member is rotat- 
able about a rotation axis perpendicular to the 
axis of the bolt, the second member positioning 
the first member at a first distance with respect to 
the rotation axis the at the first position, the sec- 
ond member positioning the first member at a 
second distance with respect to the rotation axis 
at the second position, the first distance being 
greater than the second distance. 

9. The tilting steering column as daimed in daim 8, 
wherein the second member is formed as a unit 
with the lever. 

10. The tilting steering column as daimed In daim 8 
or 9, wherein the first member has a flat surface 
for engagement with the setiond member, and the 
second member has first and second continuous 

v surfaces, the first surface being hi parallel with 
- the flat surface of the first member at the first posi- 
tion, the second surface being indined at an 
angle with respect to the first surface, the second . 
surface being in parallel with the flat surface of the 
first member at the second position. . 

1 1. The tilting steering column as daimed in daim 1 0, 
wherein the resilient member is placed to cov r 
the firstand second surfaces of the second mem- 

45 ber. 

12. A tilting steering column induding a column jack t 
housing a steering shaft of an automotive ye hide, 
comprising : 

a bracket member to which the column 
jacket is fixed ; 

a damp member fixed to the vehide for 
clamping the bracket member ; 1 

a bolt extending through the bracket and 
clamp members ; 

nut means for securing the bolt to produce 
a force required for the damp m mber to provide 
frictionai damping engagement with the bracket 
member so as to fix the column jacket to the ve- 
hicle; 


3. The tilting steering column as daimed in claim 1 
or 2 wherein the second member has a projected 
pattern to engage with the first member, the first 
member induding a resilient plate having an 
opening substantially conforming to the projected so 
pattern and projections for resilient engagement 
with the ftrst member. 

4. The *itting steering column as daim din daiml, 
2 or 3, wherein the second member is formed as 65 
a unit with the nut means. 

5. The tilting sttering column as claimed In any pre- 
ceding daim wherein the nut means is fixed to the 
lever. 
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a slider having an opening through which 
the bolt extends, the slider having a sliding sur- 
face for sliding contact with the damp member, s 
the sliding surface being coated with a material 
having a low frictional factor ; and 

a lever provided at a one end thereof with 
a fixture portion mounted on the bolt for rotation 
about a rotation axis perpendicular to the axis of 1 o 
the bolt between first and second positions, the 
fixture portion being associated with the slider for 
sliding the slider on the damp member, the fixture 
portion being at the first position to separate the 
slider a first distance .from the rotation axis to is 
retain the frictional damping engagement, the 
: fixture portion being at the second position to 
separate the slider a second distance smaller 
than the first distance so as to decrease the force 
and release the frictional damping engagement 20 

13. A tilting steering column Including a column jacket 
housing a steering shaft of an automotive vehide, 
comprising: 

a bracket member to which the column zs 
jacket is fixed ; 

a damp member fixed to the vehide for 
damping the bracket member ; 

a bolt extending through the bracket and 
damp members; so 

nut means for securing the bolt to produce 
a force required for the damp member to provide 
frictional damping engagement with the bracket 
member so as to fix the column jacket to the ve- 
hide ; 35 

a slider having an opening through which \ 
the bolt extends, the slider having a sliding sur- 
face for sliding movement with respect to the 
damp member ; 

a lever provided at a one end thereof with 4o 
a fixture portion mounted on the bolt for rotation 
about a rotation axis perpendicular to the axis of 
the bolt between first and second positions, the 
fixture portion being assodated with the slider for 
sliding the slider on the damp member, the fixture 45 
portion being at the first position to separate the 
slider a first distance from the rotation axis to 
retain the frictional damping engagement, the 
fixture portion being at the second position to 
separate the slider a second distance smaller so 
than the first distance so as to decrease the force 
and release the frictional damping engagement ; 
and 

a washer mounted on the bolt between the 
damp member and the slider, the washer having 55 
a contact surface held in sliding contact with the 
sliding surface of the slider. 


coated with a material having a low friction factor. 

15. The tilting steering column as claimed in dalm 13 
or 14, wherein the contact surface of the washer 
is coated with a material having a low friction fac- 
tor. 

16. The tilting steering column as daimed in daim 13, 
1 4 or. 1 5 further induding a needle bearing mem- 
ber mounted on the bolt between the sliding sur- 
face of the slider and the contact surface of th 
washer. 


14. The tilting steering coiumn as daimed in daim 12 
or 13, wherein the sliding surface of the slider is 
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